cussions if not diagnosed and treated appropriately, and represents an important cause of blindness and ocular morbidity in many countries including Brazil and the United States (2) . In clinical practice, the main issue is to evaluate the severity of uveitis and determine its etiology (infectious or inflammatory) to propose the most appropriate therapy. Involvement of the cornea, notably the endothelium, during uveitis has not been extensively studied even though it might participate in or constitute a target of ocular inflammation. Formation of keratic precipitates (KP) is a characteristic finding in several forms of intraocular inflammation. Typically KP are created by the small aggregates of inflammatory cells accumulated on the corneal endothelial surface (3) . Clinical aspects of these KP can provide useful information on etiology and degree of inflammatory activity. The KP are said to be granulomatous when they are large, and they might be secondary to etiologies such as sarcoidosis, tuberculosis or toxoplasmosis. Other precipitates are called nongranulomatous when they are small, for example in HLA-B27 associated anterior uveitis and Behçet's syndrome (4) . Although recently KP was analysed using in vivo confocal microscopy; the technique requires a coupling gel to reduce light scattering at the corneal epithelium and it is not readily performed in all clinics as well as the number of machines in use remains limited (5) . The noncontact specular microscopes are better tolerated by patients and are preferred by physicians, they do not require corneal contact, are quicker and easier to use, and current equipped with auto-focus and built-in image analysis softwares (6) . In a specular microscopy an image of the corneal endothelium is obtained after light refraction at anterior corneal surface. It is known like specular image and the endothelium appearance can be expressed by some morphologic variables: mean cell density, mean cell area and cellular area coefficient of variation. The aim of the present study was evaluate these variables in the vicinity of the KP in infectious and noninfectious uveitis obtained by an usual noncontact specular microscope.
METHODS
This was a prospective study of 25 patients with mean age of 40.5 (±14.2) years who were examined at the Uveitis Sector of the Ophthalmology Department at the Federal University of São Paulo. Informed consent was obtained from all subjects for their participation in the study. Patients with previous ocular surgery, trauma, contact lens use history, corneal dystrophy, corneal edema, high intraocular pressure and any other anterior segment disorders affecting the corneal endothelium were excluded from the study. Only patients with infectious and noninfectious uveitis in any activity level and presence of KP were enrolled.
The clinical ocular diagnosis were made by two different uveitis specialists using standard departmental protocol. This included a thorough history, including extensive review of systems, ophthalmic examination and pertinent laboratory investigations. On initial examination data concerning age, gender, ocular symptoms, medications, previous surgery and systemic diseases were recorded. Every patient underwent a complete anterior and posterior segment examination. On slit lamp examination the presence of KP was noted and any number, size, nature, pigmentation and their position on the endothelium were included.
A noncontact specular microscope (SP 2000P; Topcon, Tokyo, Japan) was used to capture the endothelial images (0.2 x 0.5 mm; 170x magnification on the instrument display) as previously described (5) . The patient's head was positioned on a chin rest and the patient was instructed to look straight ahead into the built-in fixation target. Endothelial images were taken three times with high flash intensity in the automatic mode from the center of the cornea and after recording, the images with good contrast were selected and stored in the device. After the manual designation, known like centre-dot method, of a minimum of 10 endothelial cells in each image in the vicinity of the KP; the cell density and cellular area were calculated by a computer program incorporated into the instrument ( Figure 1 ). All specular microscopy examination was performed by the same investigator.
RESULTS
Of the thirty-six eyes from 25 patients enrolled in this study; 16 (44%) presented infectious uveitis, 19 (53%) noninfectious uveitis and 1 (3%) eye was excluded of the analysis due to unattainable specular microscopy image. The patient demographics, diagnosis and slit lamp size of KP are shown in table 1.
The mean cell density estimated was 2,628 ± 204 cells/mm 2 in infectious group and 2,622 ± 357 cells/mm 2 in noninfectious group. The mean cellular area in infectious and noninfectious group was respectively 385 ± 31 µm 2 and 390 ± 60 µm 2 . The coefficient of variation (%) of the cellular area in the vicinity of the KP was 26.36 ± 3.44 in infectious and 27.69 ± 4.61 in noninfectious group. All these differences were not statistically significant (p<0.005 / Mann-Whitney test) for the three morphologic variables.
DISCUSSION
Specular microscopy is indicated in several specific conditions and has become widespread to evaluate situations in which the cornea is suspected of having endothelial abnormality and in which the accuracy of the estimated cell count from slit-lamp biomicroscopy is thought to be less than satisfactory (7) . These situations include but are not limited to eye banking, preoperative evaluation and corneal disease follow-up.
In uveitis the role of the corneal endothelium has not been widely studied, and little is known about the mechanisms of KP formulation, probably because the endothelium is hard to access, making investigation difficult. When the human corneal endothelium is damaged, healing is a process of cellular enlargement and spreading to create a contiguous layer of cells on the inner surface of the cornea. The degree of endothelium cell loss from disease, for instance, can be documented with specular microscopy as an increase in individual cell surface area and a decrease in the endothelial cell density for the cornea (8) . Endothelial abnormalities had been observed in cases of anterior and posterior uveitis. Some authors studied these abnormalities in various corneal disorders and also in uveitis with specular microscopy (9) (10) . It is a well established fact that endothelial abnormalities occur in uveitis (11) (12) . Some authors studied the vicinity of fresh KP and there was significant statistical difference in endothelium mean cell size and density compared with normal endothelium of the opposite eye, besides the mean endothelial cell size decreased with a corresponding increase in cell density on resolution of uveitis; the absolute values did not return to normal. The authors concluded that it might be that endothelial cells surrounding the fresh KP were larger in size either because of the stress of inflammation or due to some inflammatory mediators (13) . In our study the difference in the cell density and the mean cell size between infectious and noninfectious uveitis group was not statistically significant.
According to a recent study review (8) for FDA clinical trials, the ideal specular microscopy study would be performed by one examiner at one clinical site with one specular microscope model. One examiner should analyze all the specular micrographs, which would give uniformity in the subjective decision of identifying cells. Furthermore, Specular Microscopy Reading Center repeatability is best achieved by one examiner. The estimated cell density can have a ± 2% to ± 5% variability. All these recommendations were followed in the present study and are crucial to standardization and minimization of variables.
In a specular microscopy an image of the corneal endothelium is obtained after light refraction at anterior corneal surface. Endothelial cell density can be estimated by counting the number of cells within a certain area, in the present study such estimation was possible in KP vicinity, only one eye was excluded of the analysis because the endothelium image was impossible, probably the specular reflex at corneal central area was not regular and smooth-surfaced because KP were very distributed along this area, making impossible the cell identification. The image quality is directly related to the identification of cell borders, which is determined by the number of cells visible in the field. Each examiner may have a different subjective ability to identify an individual cell. Other authors found that image quality evaluation of 688 images by 2 examiners was identical only 64% of the time (14) . In our study the quality of the image was considered good, each patient had three images from affected eye and they were analyzed separately, however for statistical analysis the mean from endothelial density and cellular area was considered.
The endothelial cell density analysis can be performed by comparison method, frame method (fixed or variable), corner method and center to center method. Regardless of the method, the accuracy depends on the quality of endothelial cell image to identify individual cells (8) . The present study used the centerto-center method which is a common technique incorporated into specular microscopes.
The specular microscope SP-2000P model used in this study, requires the identification of the centers of 10 or more contiguous cells in an endothelium image by pointing them out on the camera screen (clicking them with the camera mouse). As instructed by the user manual, we identified the centers of on average 15 (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) cells per image. The software in this model measures the distances between individual cell centers and then computes the mean endothelial cell area and hence the endothelial cell density (15) . The particular estimation of cell area distribution usually reported is that of the coefficient of variation (COV) = standard deviation of cell area/average cell area x 100, which is often referred to as the degree of polymegathism and expres- sed as a percentage (16) . Previous studies with centre-dot methods reported that while the average values recorded were similar (for the same sets of images), the range of COV values could differ by around 20 per cent (17) (18) or even more than this (19) , leading that the agreement between COV data was weak. In this study the COV was close in both uveitis groups, it can be reliably used to generate useful data on cell area and cell density, however it should be used cautiously for polymegathism estimations (16) . A recent Brazilian study related the importance of the Cells Analyzer ® software for corneal specular microscopy; its using produced representative, standardized and reproducible results in normal endothelium (20) ; however such software should not be applicable in our study due to endothelial abnormalities presented in our sample.
CONCLUSION
The clinical applicability of specular microscopy in patients with infectious and noninfectious uveitis can be an useful tool to evaluate the corneal endothelium in the presence of KP, however the handicap of the specular image formation might not be discarded in some cases, probably related to distribution, size or nature of the KP. In this study the differences found were not clinically meaningful, however the uveitis in various degrees of intraocular inflammation and the relatively small number of patients in each clinical category indicates that further studies can be required to evaluate the morphology of endothelial cells in the vicinity of KP. 
